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ABSTRACT 

By using images taken with WFCAM on UKIRT and Sofl on the NTT and combining them 
with 2MASS we have measured proper motions for 126 L and T dwarfs in the dwarf archive. 
Two of these L dwarfs appear to have M dwarf common proper motion companions, and 2 
also appear to be high velocity dwarfs, indicating possible membership of the thick disc. We 
have also compared the motion of these 126 objects to that of numerous moving groups, and 
have identified new members of the Hya des, Ursa Majo r and Pl eiades moving groups. These 
new objects, as well as those identified in Jameson et al. (2008a ) hav e allowe d us to refine the 
L dwarf sequence for Ursa Major that was defined by Jameso rTet al.l d2008b). 
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1 INTRODUCTION 

Brown dwa rfs may be thought o f as failed stars. These low mass 
(^70 Mj U p iBurrows et al.ll200lh . cool objects are the lowest mass 
objects that the star formation process can produce. The ma- 
jority of the brown dwarfs that have been discovered to date 
are field objects found u sing surveys such as the Two Micron 
All S ky Survey (2MASS: Isknitskie et alJlioOol see iLeggett etai] 



|2002| for examples), the DEep Ne ar-Infrared Sky surve y (DE- 
NIS; IDENIS Consortium! 120051 see iDelfosse et at] 1 1 999l for ex- 



amples), the Sloan Digital Sky Survey (SDSS lYork et alfeOOd see 
lHawlev et alj |2002| for examples) and the UK IRT Deep Infrared 
Sky Survey (UKIDSS: lLawrence et ail 12001 see iKendall et all 
120071 : ILodieu et al]|2007al for examples). However, to study brown 
dwarfs in depth, a knowledge of their age is essential, which 
means we must study brown dwarfs in open star clusters or moving 
groups. 

Once a brown dwarf has been proved to belong to an open star 
cluster, or a moving group, then its age is known, allowing mean- 
ingful comparisons to evolutionary models to be made. The most 
recent example of this is the study done by iBannister & Jameson! 
d2007h who used existing proper motions and parallax measure- 
ments to show that a selection of field dwarfs in fact belong to the 
Ursa Major and Hyades moving groups. The importance of this 
study, is that these are the first brown dwarfs to be associated with 
an older cluster or group (age >200 Myr). Older clusters such as 
the Hyades are expected to contain very few or no brown dwarfs or 
low mass members, due to th e dynamical evolution of the cluster 
over time dAdams et al.ll2002h . However, these escaped low mass 
objects may remain members of the much larger moving group that 
surrounds the cluster. 
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Ijameson et al.l d2008al) followed this work by using the wide 
field camera (WFCANl lCasali et alj2007l) on the United Kingdom 
Infrared Telescope (UKIRT) to image 143 known field L dwarfs. 
These images provided a second epoch for proper motion mea- 
surements, when combined with existing 2MASS images, typi- 
cally taken 7 years previously. Using the proper motions and a dis- 
tance calculated using the spectral type of the L dwarf given by 
ICruz et al.1 d2003l) . the moving group method was applied, and all 
143 objects were scrutinised to check if their direction and magni- 
tude of motion made them candidates of the many moving groups 
known. Members of the Hyades, Ursa Major and Pleiades moving 
groups were found. Radial v elocity measurements such as those of 
Zapatero O sorio et"al] d2007h are required however, before it can 
be determined if these moving group members are cluster mem- 
bers that have "esc aped" as the cluster has dynamically evolved 
dAdams et ail 120021) . Is should also be noted that galactic reso- 
nances can produce effects similar to mov ing groups, and so all 
members may not be coeval dDehnedfl998l) . 

T o conti nue the study s tarted by IBannister & Jameson! 
J2007I) and Ijameson et all d2008al) . we have measured 
proper motions for the majority of the remaining known 
field L dwarfs listed in the online L and T dwarf archive 
(http://spider.ipac.caltech.edu/staff/davy/ARCHIVE/!. This has 
again been accomplished using the WFCAM on UKIRT and for 
the more southern objects, Son of ISAAC (Sofl) on the 3.58m ESO 
New Technology Telescope (NTT). Using these wide field images 
and existing catalogue data, we have measured proper motions for 
an additional 126 L and T dwarfs listed in the dwarf archive. 

These proper motion data may be put to a number of uses. 
Using reduced proper motion diagrams they can be used as an ap- 
proximate measure of distance. The proper motion measurements 
can also be used to help identify objects as members of a star clus- 
ter or members of a moving group via the moving cluster method. 
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Taken with measured radial velocities and distances, it can yield 
all three components of velocity (U,V,W). As brown dwarfs tend 
to be faint, measuring their radial velocities is very difficult. As a 
result, very few L or T dwarfs have measurements, none of which 
are in this sample. This means we cannot determine whether these 
moving group members are escaped cluster members or otherwise. 

Our proper motion data are discussed and listed in section 2 
of this paper. 



2 PROPER MOTION MEASUREMENTS 
2.1 Data acquisition and reduction 

In order to measure proper motions for known L and T dwarfs 
we observed a sample of the known L and T dwarfs from 
the online dwarf archive (detailed in Tables Q] and [2] see 
http://spider.ipac.caltech.edu/staff/davy/ARCHIVE/ for discovery 
references) with J band magnitu des of less than 16.5. 143 of these 
objects were presented in I Jameson et al.l |2008a). To complete the 
sample, 126 additional objects have been observed, 88 with de- 
clinations between -30° and +60°, and 38 with declinations of 
less than -30°. This first group were imaged using WFCAM on 
UKIRT over the period of June 2006 to March 2008. WFCAM is a 
near infrared imager consisting of 4 Rockwell Hawaii-II (HgCdTe 
2048x2048) arrays arranged such that 4 separately pointed obser- 
vations can be tiled together to cover a filled sq uare of sky coverin g 
0.75 square degrees with 0.4 arcsecond pixels dCasali et al.ll2007h . 
However, as we only required the image of the brown dwarf in 
question, we only used array 3 which is regarded as the least noisy 
array. WFCAM is ideal for this work, as the large field of view per 
chip means there are many other stars in the image, which can be 
used as astrometric reference stars. The images were taken in the J 
band in non-photometric conditions using exposure times of ~5-10 
minutes and a nine point dither pattern. These exposure times gave 
S/N~ 100 even in the poor conditions. 

The images were reduced at the Cambridge Astronomical Sur- 
vey Unit (CASU) using procedures which have been custom writ- 
ten for the treat ment of WFCAM data (Irwin et al., in preparation, 
iDve et al.l2006l ). In brief, each frame was debiased, dark corrected 
and then flat fielded. The individual dithered images were stacked 
before having an object detection routine run on them. The frames 
were astrometrically calibrated using point s ources in the 2M ASS 
catalogue. The accuracy is typically ~0. 1" dDve et al. I l2006l) The 
photometric calibration employed by the CASU pipeline also relies 
on 2MASS data (there are typically hundreds of 2MASS calibrators 
per detector) and is found to be accurate to ~2% in good conditions 
(Warr en et al .l2007h . However as we wished to measure proper mo- 
tions, the astrometric calibration was more important than the pho- 
tometric calibration for these data. 

The objects with declinations less than -30° were observed 
using SofI on the NTT. Sofl is a wide field infrared imager con- 
sisting of an Hawaii HgCdTe 1024x1024 array. This has a plate 
scale of 0.292 "/pixel and a field of view of ~ 5 arcminutes 
dMoorwood. Cubv & Lidmanlll998h . The images were taken be- 
tween 02/04/2007 and 31/08/2007 in the J band. The conditions 
were non-photometric, exposure times were between 5 and 10 min- 
utes, and a nine point dither pattern was used. As for the WFCAM 
images, S/N~100 was achieved in the conditions. 

These data were reduced using the ORAC-DR pipeline 
dAllan et alj|2002h . This pipeline is maintained and develo ped by 
the JAC in Hawaii, and has been adapted to reduce Sofl data i Currid 



l2003h . The pipeline bias corrected, flat fielded, sky subtracted and 
created mosaics out of the nine images per object. These mosaics 
were then astrometrically calibrated using point sources in 2MASS, 
and the STARLINK Autoastrom package. The accuracy of this cali- 
bration is typically greater than 0. 1", as measured by the rms of the 
fit to the 2MASS point sources. This is worse than the WFCAM 
astrometry as one might expect, as there are much fewer reference 
stars in the smaller Sofl images. Object detection was completed 
using SExtractor using the image parameters (gain etc) and a suit- 
ably sized background mesh, tailored to the seeing and pixel scale 
of the image. 

2.2 Calculating proper motions 

The astrometry for 2MASS is good to 80 mas over the whol e sur- 
vey, and to 50 mas over a small area dSkrutskie et ai]|2006h . Be- 
cause the WFCAM and Sofl astrometry is also calibrated to the 
2MASS catalogue, accurate relative proper motion measurements 
could be calculated simply by taking the difference in 2MASS and 
WFCAM positions and dividing by the epoch difference. We calcu- 
lated the epoch difference by taking the difference in the Julian date 
as given in the FITS header for each image, which is between 6.5 
and 8.7 years with the average epoch difference being 7.8 years for 
Sofl and between 5.8 and 9.5 with an average of 8.5 for WFCAM. 
The proper motion measurements for each object in every WF- 
CAM array 3 and Sofl image were calculated by thi s method. This 
same m ethod was used for our previous 143 objects dJameson et al.l 
2008a) and produced results consistent with the existing data. 

This motion was then converted into mas yr _1 . The proper 
motion has been calculated directly from the RA and dec of 
the object in question, not from pixel motion on images, hence 
/x a =(Aa/AT)cos S " yr" 1 if Aa is converted to arcseconds. These 
proper motions are relative proper motions, in the sense that they 
are relative to the bulk of the background stars in the field, which 
are generally moving slowly enough to be assumed to have zero 
motion. 

However, for the WFCAM fields we checked the reference 
star motion so that the proper motion of the brown dwarf could be 
altered if there was a standard offset in the field. 

The proper motions were separated in fj, a cos8 and fj,g from - 
500 to 500 mas yr _1 in each direction, in bins of size 20 mas yr _1 , 
and the number of objects falling into each bin were totalled. We 
then fitted a two dimensional Gaussian to the data for each field to 
determine the spread of the reference stars, as well as the true cen- 
tre of the motion. The process was then repeated after the initial fit, 
rejecting any objects that lay outside 3a of the fitted Gaussian, be- 
fore fitting another Gaussian to this data. This fitting was important 
in some cases as the reference stars had quite a large spread, and in 
other cases the proper motion of our brown dwarf was of the same 
order of magnitude as the references. These centroiding changes, 
or the centres of the fit, were then subtracted from the calculated 
proper motion measurements. 

We used the a value of the Gaussian to determine the error on 
our measurements. In general the errors were of the order of ~ 15 
mas yr _1 . The quoted errors are the a value of the Gaussian fit- 
ted to the proper motion points for each image. Strictly this should 
be the a plus the position error of the object added in quadrature. 
However, the centroiding errors for WFCAM are less than 2 mas 
yr~ , and so are small compared to the a value. 

This method could not be used for some of the Sofl fields, as 
there were less than 30 reference stars present, and in some cases, 
as few as 6. For these fields, the Gaussian fitting did not converge. 
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As an alternative method of gauging the offset in motion and the 
proper motion errors, the mean of both /i a cos<5 and fig was cal- 
culated for all of the objects in the field, once the brown dwarf 
had been removed. The standard deviation was also calculated, and 
again an iterative process used to remove any objects that lay fur- 
ther from the mean than 3 standard deviations. The process was 
then repeated and the means were then used as the offset in motion 
and the standard error of the mean values was then used as the er- 
ror of the proper motion. The measured proper motions are given 
in TableQ]for the brown dwarfs imaged by Sofl and in Table[2]for 
the brown dwarfs imaged by WFACM. 

Some of the L dw arfs have had thei r pro per motions measure d 
by other people namely Caballero ( 2007) and Sch midt et a i] j2007h . 
The proper motions given bv lCaballerd ( 120070 are taken from the 
SuperCOSMOS Sky Survey. The errors on the proper motions 
are typically 10 mas yr" 1 , although in some cases this is larger, 
such as in the case of J0847-15 and J0909-07. This is because 
the SuperCOSMOS sky survey which consists of sca nned sky atlas 
photog raphic plates, imaged in at least two epochs dHamblv et al.l 
l2001al fa). has necessarily measured the proper motions over an un- 
favourable (i.e. short) epoch difference (using the minimum of 2 
plates required to cal culate the motions). Both of these objects have 
ISchmidt et al.l d2007t) proper motions that do agree with our values, 
and so the lCaballerd l l2007l) measurements are taken to be inaccu- 
rat e. Tables [3] and [4] sho w the proper motion c omparisons as given 
bv lCaballerofeoOTD and lSchmidt et alj d20070 . 

It should be poi nted out that 0915+04 is described as a binary 
by iReid et al] d2006l) with a separation of 0.73" at -155.0°. Our 
image also shows two resolve d objects which may be why there is 
such a difference between the Schmi dTet alj d2007l) measurements 
and these data. 

Two further two objects have additional proper motion 
measurements. J0255-47 has a proper motion measurement of 



1.14±0.0022" yr " 1 and a 9 measurement of 119.5±0.21° 
dCostaetal]|2006l) . Our measurements are /i=1.18±0.01 " yr" 1 
and 6*= 1 17.4± 1 °. T his object also has an additional parallax mea- 
surement of ~ 5 pc dCosta et al.ll2006t) . placing it well within the 
local neighbourhood. 

J0320-04 is susp ected to be an unresolved M8.5+T5 binary 
( Burg asser et alj|2008h and has a proper motion of 0.562±0.005, 
and a 9 of 205.9, which compares favourably with our measure- 
ments of 0.65±0.01" and 206.5±2 degrees. 



POSSIBLE BINARIES 

This study also provides an opportunity to search for wide com- 
mon proper motion companions to the known brown dwarfs. Any 
objects within the field that have a proper motion within 15 mas 
yr" 1 of the dwarf's motion were considered as possible compan- 
ions. Obviously any brown dwarf with a proper motion close to 
zero, or the majority of background sources, will have a large num- 
ber of "companions" within our selection. These objects have been 
excluded. 

Two brown dwarfs J100-33 and J0147+34 appear to have com- 
mon proper motion companions. 

J1004-33 has a possible M dwarf companion which SIMBAD 
names as LHS5166, a high proper motion star with proper motion 
of /x a cos<5=400 mas yr" 1 and n$=-420 mas yr" 1 . Our measure- 
ment of its proper motion is 370.66±25.14, -342. 62± 14.46 mas 
yr" 1 . 

J0147+34 has a companion which is an M dwarf as identi- 



fied by IWei et alj dl999l) . This M dwarf is an X-ray source (2E 
0144.7+3438 as given by SIMBAD), suggesting that it may be 
young. It is 43" away from the known brown dwarf and has a 
proper motion of 46.2±18.3, -46.4±14.8 mas yr" 1 . 

Further proper motion and radial velocity measurements are 
required before these can be confirmed as true companions how- 
ever. 



FAST MOVING OBJECTS 

In paper I djameson et alj |2008a). we discovered 8 high velocity 
L dwarfs which we suggested may belong tho the thick disk or 
halo population. Applying the same criteria to these data (that the 
proper motion must be greater than 0.85" yr -1 ), we found 3 can- 
didates from the Sofl images. T he distance estim ate derived from 
their spectral type as defined in ICruz et al. IHH) is 22.35 pc for 
J0014-48 (L2), 5.0 pc for J0255-47 (L8) and 25.8 pc f or J2 150-75 
(LI). J 0255-47, also has a parallax measurement from lCosta et al.1 
(2006), which is 4.96 pc, in agreement with the spectral type dis- 
tance. This object is relatively nearby, which gives it a true velocity 
of only 28 km s . The other two objects have velocities of 95 
km s" 1 and 1 12 km s" 1 respectively. Both 10014-48 and J2150-75 
have relatively blue J — Ks and H — Ks colours for their spec- 
tral types, as with ot her high velocity dwarfs djameson et al.l 2008a; 
ISchmidt et aHl2007l) . indicating that they too may be members of 
an older (~ 10 Gyr), thick disk population. 

From the WFCAM data, just one object met the required se- 
lection criteria, J0921-21, an L2 dwarf, with a spectral type distance 
of 12.4 pc, and a velocity of 55 km s _1 . This velocity is not high 
enough for this object to be considered a true high velocity dwarf. 



MOVING GROUPS 

We have attempted to determine if any of these brown dwarfs are 
members of known moving groups. Being a moving group mem- 
ber means that an age can be estimated for the dwarf. This does not 
necessarily mean that the moving group member is an "escaped" 
cluster me mber however, as galactic resonances can produce a sim- 
ilar effect dDehnedfl998h . To determine if any of these field dwarf 
are moving grou p members, we used t he m oving clu ster method 
as desc ribed in [Bannister & lameson (2007)) and Ijameson et al.l 
(20083). A gain, we used the proper motion measurements and di- 
rection of that motion a s well as a distanc e derived from the spec- 
tral type as described in ICruz et al.1 d2003l) . If the difference in an- 
gles between the measured and predicted motion towards the con- 
vergent point is less than 14° plus the error on the measurement, 
and the ratio between the moving cluster distance and the Cruz 
spec tral type distance was great er t han 0.72 and less than 1.28 
as in lBannister & Jamesonl d2007h and ljameson et al. (2008a), then 
the selected objects were plotted on a colour— mag nitude diagram, 
and compared to the DUS TY and NextGen models dChabrier et al.1 
l2000l : iBaraffe et al.ll 19981) and to empirical is ochrones defined by 
known cluster me mbers dCasewell et al JI2007I for the Pleiades and 
iHogan et alj|2008l for the Hyades.) 



Hyades 

The Hyades cluster has a distance of 46 pc and covers ~ 20° of 
the sky. The Hyades has, until recently, been thought to contain 
almost no low mass members. Extensive searches such as those 
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Table 1. 2MASS name, RA, Dec, £t a cos<5, fig and 2MASS magnitudes for all the L and T dwarfs for which we measured proper motions using Sofl. 



Name 
2MASS 






RA 


J2000 


Dec 




fi a cosS 

mas yr 


-l 




./ 






H 








K S 


J00145575 


.4844171 


00 


14 


55 


76 


-48 


44 


17 


15 


851.29 ± 12.38 


279.42±8.02 


14 


050± 


0.033 


13 


107± 





035 


12 


723± 


0.028 


J00165953 


4056541 


00 


16 


59 


53 


-40 


56 


54 


15 


162.51 ± 14.44 


16.06±5.38 


15 


316± 


0.060 


14 


206± 





047 


13 


432± 


0.037 


J00325584 


4405058 


00 


32 


55 


84 


-44 


05 


05 


87 


116.76 ±7.85 


-88.96±5.45 


14 


776± 


0.032 


13 


857± 





032 


13 


269± 


0.035 


J00531899 


■3631102 


00 


53 


18 


99 


-36 


31 


10 


29 


36.82 ±22.71 


-72.41±8.57 


14 


445± 


0.023 


13 


480± 





030 


12 


937± 


0.027 


J01 174748 


3403258 


01 


17 


47 


48 


-34 


03 


25 


82 


103.14 ± 13.98 


-39.70±7.00 


15 


178± 


0.034 


14 


209± 





038 


13 


489± 


0.036 


J01253689 


3435049 


01 


25 


36 


90 


-34 


35 


04 


91 


120.42 ± 42.95 


-12.97±21.05 


15 


522± 


0.054 


14 


474± 





051 


13 


898± 


0.054 


J01415823 


4633574 


01 


41 


58 


23 


-46 


33 


57 


43 


92.90 ± 10.43 


-5.54±8.27 


14 


832± 


0.041 


13 


875± 





024 


13 


097± 


0.030 


J02182913 


3133230 


02 


18 


29 


13 


-31 


33 


23 


08 


-131.09 ± 9.87 


-97.18±16.69 


14 


728± 


0.038 


13 


808± 





036 


13 


154± 


0.033 


J02550357 


4700509 


02 


55 


03 


58 


-47 


00 


50 


99 


1052.88 ± 11.17 


-546.54±6.17 


13 


246± 


0.024 


12 


204± 





022 


11 


558± 


0.023 


J03 185403 


3421292 


03 


18 


54 


04 


-34 


21 


29 


22 


401.63 ±9.93 


43.28±4.10 


15 


569± 


0.053 


14 


346± 





043 


13 


507± 


0.038 


J03572695 


■4417305 


03 


57 


26 


96 


-44 


17 


30 


55 


63.15 ± 12.71 


2.35±7.54 


14 


367± 


0.029 


13 


531=1= 





025 


12 


907± 


0.026 


J04430581 


3202090 


04 


43 


05 


81 


-32 


02 


09 


01 


-0.46 ± 13.70 


205.19±7.54 


15 


273± 


0.050 


14 


350± 





055 


13 


877± 


0.062 


J04455387 


3048204 


04 


45 


53 


88 


-30 


48 


20 


46 


158.07 ±9.33 


-402.39±5.36 


13 


393 ±0.023 


12 


580± 





022 


11 


975 ±0.019 


J045 10093 


3402150 


04 


51 


00 


93 


-34 


02 


15 


04 


76.34 ± -8.05 


166.66±-8.01 


13 


541± 


0.020 


12 


826± 





022 


12 


294± 


0.024 


J06244595 


4521548 


06 


24 


45 


95 


-45 


21 


54 


88 


-49.71 ±37.67 


392.74±13.81 


14 


480± 


0.026 


13 


335± 





027 


12 


595± 


0.024 


J06411840 


4322329 


06 


41 


18 


40 


-43 


22 


32 


93 


216.60± 15.76 


642.33±9.93 


13 


751± 


0.023 


12 


941± 





032 


12 


451± 


0.027 


J07193188 


5051410 


07 


19 


31 


88 


-50 


51 


41 


06 


199.11 ± 20.49 


-46.44± 13.78 


14 


094± 


0.029 


13 


282± 





033 


12 


773± 


0.026 


J09221952 


8010399 


09 


22 


19 


52 


-80 


10 


39 


93 


3.39 ± 43.54 


-66.69±9.36 


15 


276± 


0.053 


14 


285± 





033 


13 


681± 


0.046 


J 10043929 


3335189 


10 


04 


39 


29 


-33 


35 


18 


91 


365.99 ± 25.14 


-350.34±14.46 


14 


480± 


0.032 


13 


490± 





035 


12 


924± 


0.023 


J103653O5 


3441380 


10 


36 


53 


06 


-34 


41 


38 


09 


-32.54 ± 26.06 


-445.75± 18.42 


15 


622± 


0.046 


14 


446± 





034 


13 


798± 


0.042 


Jl 1223624 


3916054 


11 


22 


36 


24 


-39 


16 


05 


49 


55.74 ± 15.95 


-171.34±15.39 


15 


705 ± 


0.059 


14 


682± 





046 


13 


875± 


0.052 


Jl 1544223 


3400390 


11 


54 


42 


23 


-34 


00 


39 


06 


-158.55 ± 13.23 


28.35±13.07 


14 


195± 


0.031 


13 


331=1= 





027 


12 


851± 


0.032 


J12073804 


3909050 


12 


07 


38 


04 


-39 


09 


05 


09 


-134.78 ±24.57 


51.10±12.76 


14 


689± 


0.038 


13 


817± 





026 


13 


244± 


0.037 


J13411160 


3052505 


13 


41 


11 


60 


-30 


52 


50 


53 


35.45 ± 30.00 


-126.20±18.70 


14 


607± 


0.031 


13 


725± 





032 


13 


081± 


0.024 


J13595510 


4034582 


13 


59 


55 


10 


-40 


34 


58 


27 


44.60 ± 17.69 


-491.51±14.21 


13 


645± 


0.023 


13 


034± 





027 


12 


566± 


0.027 


J14252798 


3650229 


14 


25 


27 


98 


-36 


50 


23 


00 


-253.11 ±23.59 


-448.55±28.18 


13 


747± 


0.026 


12 


575± 





020 


11 


805± 


0.025 


J17534518 


6559559 


17 


53 


45 


18 


-65 


59 


55 


91 


-50.42 ±78.51 


-329.02±35.82 


14 


095± 


0.025 


13 


108± 





026 


12 


424± 


0.027 


J19285196 


4356256 
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of iGizis. Reid & Monetl d 19991) and lDobbie etaU d2002h turned up 
no brown dwarf members. It was hypothesised tha t being an older 
open star cluster (625 Myr; IPerrvman et"al]|l998h any low mass 
members would have evaporated from the cluster through dynami- 
cal evolutionary processes. For a cluster of this age ~ 70% of stars 
and ~ 85% of brown d warfs are expected to have escaped the clus- 
ter dAdams et al]|2002l) . 

Recently however, studies using deep , wide field survey s such 
as the UKIRT Deep Infrared Sky Survey (Hogan et al. 2008) have 
unearthed 12 L dwarf candidate members. iBouvier et alJ (2008) 
have also claimed two T dwarf members from a 16 square degree 
surv ey of the cluster's centre. 

IChereul. Creze & Bienavmel dl998l) first identifi ed escaped 
Hvads. and more recentlv lBannister & Jameson! j2007t) have identi- 
fied 7 L and T field dwarfs th at belong to the Hyades moving group. 
Zapat ero Osorio e t al. (2007[) have confirmed that one of these ob- 
jects (2MASS J1217110-031113) has a radial velocity consistent 
with being an escaped member of the Hyades cluster, while two 
(2MASS J0205 293- 115930 and 2MASS J16241436+0029158) 
have radial velocities that are only consistent with being moving 
group members. 

In paper I dJameson et al.|[20"08al) . we reported the discovery 



of 15 new moving group candidate members. The Hyades moving 
group has its convergent point situated at a=6 /l 29.48 m , <5=-6°53.4\ 
and the members have a space velocity of 46 km s _1 (Madsen, 

Dravins & Lindgren, 2002). 

After using the moving group method, the Cru z et al] 1 2003h 
distance and the convergent point from [Madsen e t al.l d2002l) . 
we have found 7 new candidate members of the Hyades mov- 
ing group (Table |5). These objects are plotted on fig ure Q] 
as well as the I Jameson et alJ (2008aD; iHogan et all (2008) and 
)53)dw 



iBannister & Jamesonl d2007t) dwarfs. 



Ursa Major 

The Ursa Major movi ng group has been estimated to have an age 
of b etween 300 Myr dSoderblom & Mavod Il993l) and 500±100 
Myr dicing et alj2003h . lCastellani et al.l d2002h found an age of the 
group to be 400 Myr. The age of 400±100 Myr is adopted in this 
work. The convergent point of the Ursa Majo r moving group is lo - 
cated at a=20 h 18 m 83, <5=-34°25'.8 (J2000. lMadsen et alj|2002h . 
The selected objects are shown in Figure [2] and their data in Table 

m 

In I Jameson et al. (2008b) we defined a relationship between Mk 



Proper motions of field L and T dwarfs 5 



Table 2. 2MASS name, 2MASS RA, 2MASS Dec, /i a cosi5, fig and 2MASS magnitudes for all the L and T dwarfs for which we measured proper motions 
using WFCAM. 
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08+ 1 8 67 
u.uozn 1 o.u / 


15 


303zt 0.047 


14 


657 +0 011 
.uj / znu.uj j 


14 115+ 050 
i4.ijjzn u.uj? 


T049850Q6-9951997 

J UtZo JU7U-ZZJ JZZ / 


04 


28 


51 


.05 


-22 53 21.0 


1 71 44 _i_ 1 f. 07 

IZJ.^rt JZ 1U. UZ 


1 81 48+ 1 5 70 
1 j-tozn 1 j. 1 u 


13.507 ± 0.020 


12 


668+ 096 
.ouozn u.uzu 


19 11R+0 094 

1 Z. 1 1 O JZ u.uzt 


T041Q0101 9151081 
J U4J7U 1 U 1 ZJJJUoJ 


04 
U4 


39 


00 


.93 


-23 53 09.51 


1 10 9Q + 99 66 
■1 17.Z7 zn zz. uu 


1 77 7S+ 1 5 05 
-iz/.zjzn ij.uj 


14. 


,408zt 0.026 


1 1 
1 j 


400+ 097 
.H-uvzn u.uz / 


1 7 8 1 6 + 07 1 
iz.oio zn u.uzi 


T04519647- 1751 541 

J UHJJZUH /-I / JlJtJ 


04 


53 


26 


.51 


-17 51 54.35 


<0 80+ 14 18 

JU.OUZC it.JO 


_4 1 4_|_ 1 4 

*T . 1 * JZ It.JU 


15. 


142=b 0.033 


14 


060+ 014 
.uuuzn u.ujh 


1 1 466 + 014 

1J.4UU ZZ U.UJ4 


T050 19406 0010459 
J U JU 1 Z4UU-UU lUHJZ 


05 

UJ 


01 


24 


.19 


00 10 46.58 


1 07 87+ 1 1 08 
ivz.ozzn 11.70 


1 10 86+ 1 7 70 
-ij^.ouzn iz.z? 


14 


982zt 0.036 


1 1 
1 j 


71 -i-L Oil 
. / 1 jzn u.ujj 


1 7 Q61 + 014 
iz.yoj zn u.uj4 


T0507 1 14SJ-1 447167 
J U JUZ 1 j4jt144zJO / 


OS 

Uj 


02 


13 


.45 


14 42 36.78 


71 ss+ 1 1 68 
/ l.jjzt l j.uo 


1 04+ 1 8 5^ 
-l.U4zn lo.jj 


14. 


,271zb 0.022 


1 1 
1 j 


1Q7+ O O 1 Q 

.jyzzn u.uiv 


1 7 Q<^+ O 078 

Iz.yjjzn U.Uzo 


J05120636-2949540 


05 


12 


06 


.36 


-29 49 53.12 


-6.40± 13.41 


96.87± 12.28 


15 


,463zt 0.055 


14 


.156± 0.047 


13.285 ± 0.041 


J05184616-2756457 


05 


18 


46 


.19 


-27 56 45.69 


37.27± 17.01 


10.72± 19.72 


15. 


262zt 0.041 


14 


,295± 0.045 


13.615 ±0.039 


J05233822-1403022 


05 


23 


38 


.22 


-14 03 02.29 


109.87± 17.14 


178.88± 21.12 


13 


,084zb 0.021 


12 


.220 ±0.020 


11.638 ±0.025 


J06050196-2342270 


06 


05 


01 


.96 


-23 42 27.01 


-66.48± 15.90 


117.68± 18.21 


14. 


.512zb 0.032 


13 


.727 ±0.035 


13. 145± 0.030 


J06262121+0029341 


06 


26 


21 


.21 


00 29 34.14 


47.15± 12.94 


1.03± 12.78 


15. 


,925zt 0.093 


15 


,209± 0.120 


14.860± 0.123 


J06523073+4710348 


06 


52 


30 


.74 


47 10 34.83 


-129.78± 14.67 


149.52±7 12.78 


13 


511zb0.020 


12 


384± 0.023 


11.694 ±0.018 


J07171626+5705430 


07 


17 


16 


.27 


57 05 43.05 


-17.99± 17.87 


67.17± 15.13 


14. 


.636dz 0.029 


13 


593± 0.028 


12.945± 0.025 


J07231462+5727081 


07 


23 


14 


.62 


57 27 08.17 


61.39± 22.71 


-219.85± 12.31 


13. 


970zb 0.024 


13 


.156± 0.028 


12.613± 0.029 


J07400966+3212032 


07 


40 


09 


.67 


32 12 03.24 


-31.98± 11.79 


-80.79± 13.45 


16 


191zb 0.090 


14 


862± 0.059 


14.222± 0.059 


J07414920+2351275 


07 


41 


49 


.21 


23 51 27.51 


-250.22± 12.18 


-116.21± 13.32 


16. 


,158zn 0.100 


15 


.838± 0.185 


15.847± 99.99 


J07420130+2055198 


07 


42 


01 


.30 


20 55 19.88 


-318.67± 12.08 


-229.57± 13.15 


16 


.193 ±0.090 


15 


911± 0.181 


15.225± 99.99 


J07475631+3947329 


07 


47 


56 


.31 


39 47 32.92 


55.04± 14.43 


-41.72± 13.26 


15. 


076zt 0.039 


14 


163± 0.038 


13.724± 0.044 


J07525942+4136344 


07 


52 


59 


.43 


41 36 34.49 


0.00± 13.39 


43.98± 10.46 


16 


,356zt 0.130 


15 


.601± 0.160 


15.191=1= 99.99 
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Table 2. continued 



Name 


RA 




Dec 


/i a cos<5 




./ 


H 


K s 


2MASS 






J2000 


mas yr 


— i 








J07533217+2917119 


07 53 


32 


.17 


29 17 11.93 


-88.43± 11.08 


-85.34± 13.12 


15.516± 0.046 


14.527± 0.039 


13.849± 0.042 


J07554795+2212169 


07 55 


47 


.95 


22 12 16.94 


-9.87± 14.88 


-226.48± 17.78 


15.728± 0.063 


15.669± 0.144 


15.753± 0.207 


J07584037+3247245 


07 58 


40 


.37 


32 47 24.55 


-204.23± 18.01 


-316.21± 12.42 


14.947± 0.043 


14.111± 0.041 


13.879± 0.056 


J08014056+4628498 


08 01 


40 


.56 


46 28 49.84 


-194.73± 23.54 


■331.056± 19.10 


16.275± 0.133 


15.452± 0.142 


14.536± 0.100 


J08053189+4812330 


08 05 


3 1 


.89 


48 12 33.10 


-455.48± 14.62 


61.35± 16.32 


14.734± 0.034 


13.917± 0.040 


13.444± 0.040 


J08155674+4524119 


08 15 


56 


.75 


45 24 11.93 


-31.49± 15.56 


-42.96±13.18 


16.057± 0.078 


15.233± 0.093 


14.812± 0.097 


J08202996+4500315 


08 20 


29 


96 


45 00 31.52 


-104.16± 25.82 


-299. 16± 14.76 


16.279± 0.107 


15.000± 0.086 


14.218± 0.065 


J082348 18+2428577 


08 23 


48 


.18 


24 28 57.71 


-160.30± 19.81 


73.19± 19.17 


14.986± 0.042 


14.060± 0.044 


13.377± 0.029 


J08290664+1456225 


08 29 


06 


.64 


14 56 22.56 


-49.41 ± 16.67 


-227.1 1± 18.47 


14.750± 0.028 


13.801± 0.035 


13.166± 0.031 


J08304878+0128311 


08 30 


48 


78 


01 28 31.15 


222.1 1± 15.89 


-310.54± 15.36 


16.289± 0.111 


16.140± 0.213 


16.358± 99.99 


J0832045 1-0 128360 


08 32 


04 


.52 


-01 28 36.05 


63.83± 13.19 


26.73± 15.10 


14.128± 0.028 


13.318± 0.022 


12.712± 0.026 


J08355829+0548308 


08 35 


58 


.30 


05 48 30.85 


-109.70± 12.79 


-15.00± 15.54 


14.533± 0.034 


13.683± 0.036 


13.168± 0.033 


J08472872-1532372 


08 47 


28 


.73 


-15 32 37.21 


149.07± 16.12 


-177.78 ±15.82 


13.513± 0.023 


12.629± 0.026 


12.061± 0.021 


J08523490+4720359 


08 52 


34 


91 


47 20 35.91 


-28.69 ±18.13 


-386.53± 13.88 


16.182± 0.108 


15.419± 0.146 


14.718± 0.116 


J08564793+2235182 


08 56 


47 


til 


T) "TC ig T| 


-184.24± 19.74 


3.01± 20.71 


15.679 ±0.064 


14.580± 0.052 


13.951± 0.046 


J08575849+5708514 


08 57 


58. 


.49 


57 08 51.42 


-413.61± 20.52 


-353.43±16.85 


15.038± 0.038 


13.790± 0.041 


12.962 ±0.028 


J08592547- 1949268 


08 59 


25 


48 


-19 49 26.89 


-310.77 ±13.51 


-78.59±15.95 


15.527± 0.052 


14.436± 0.041 


13.751± 0.057 


J09095749-0658186 


09 09 


57 


49 


-06 58 18.64 


-174.53± 14.89 


39.70± 16.48 


13.890± 0.021 


13.090± 0.020 


12.539± 0.024 


J09153413+0422045 


09 15 


34. 


14 


04 22 04.59 


-88.46± 18.02 


40.27± 20.60 


14.548 ±0.028 


13.531± 0.031 


13.01 1± 0.041 


J09183815+2134058 


09 18 


38 


.16 


21 34 05.82 


353.41± 14.50 


-454.02± 15.66 


15.662± 0.060 


14.580± 99.99 


13.903± 0.042 


J09201223+3517429 


09 20 


12 


.23 


35 17 42.97 


-172.34± 13.35 


-185.26± 12.72 


15.625± 0.062 


14.673± 0.056 


13.979± 0.061 


J0921 1410-2104446 


09 21 


14 


.11 


-21 04 44.60 


260.71± 15.59 


-900.91± 13.20 


12.779± 0.021 


12.152± 0.020 


11.690± 0.021 


J09283972-1603128 


09 28 


39 


.72 


-16 03 12.86 


-132.85±15.59 


36.00± 13.20 


15.322 ±0.041 


14.292± 0.036 


13.615± 0.050 


J09352803-2934596 


09 35 


28. 


.04 


-29 34 59.62 


8.84± 18.10 


86.92±14.61 


14.036± 0.026 


13.312± 0.027 


12.822± 0.026 


J10185879-2909535 


10 18 


58. 


79 


-29 09 53.56 


-323.01± 21.04 


-82.84± 15.20 


14.213± 0.028 


13.418± 0.022 


12.796± 0.021 


J10432508+0001482 


10 43 


25. 


00 


00 01 46.92 


-159.31± 15.56 


-143.85± 21.27 


15.935 ± 0.080 


15.208 ± 0.072 


14.472 ± 0.100 


J12285538+0050440 


12 28 


55 


.37 


00 50 43.94 


-32.33±3.54 


-12.41±2.06 


15.613± 0.060 


14.825± 0.059 


14.162 ±0.077 


J16360078-0034525 


16 36 


00 


.59 


00 34 54.36 


-344.71± 14.13 


-200.89± 14.86 


14.590 ± 0.043 


13.904± 0.042 


13.415 ± 0.035 


J17434148+2127069 


17 43 


41 


.59 


21 27 09.16 


165.91± 14.890 


248.68± 14.47 


15.830± 0.088 


14.785± 0.064 


14.321 ± 0.097 



Table 3. Name, fi from lSchmidt et alj <2007l) . 9 from lSchmidt et alj {2007), ^t, for all the L and T dwarfs common with lSchmidt et al] 120071) . 



Name fj, (Schmidt) 9 (Schmidt) fi 8 

2MASS "yr" 1 ° "yr" 1 



J02 13444 


0. 


17±0. 


06 


195±21 


0.138±0.01 


197±6 


J0255-47 


1 


23±0. 


11 


120±5 


1.18±0.01 


117±1 


J0314+16 


0. 


25±0. 


07 


254±13 


0.25±0.01 


256±3 


J0355+11 


0. 


70±0. 


05 


159±3 


0.64±0.02 


160±2 


J0439-23 





20±0. 


17 


220±37 


0.17±0.02 


223±6 


J0445-30 





38±0. 


11 


161±23 


0.43±0.01 


160±1 


J0523-14 


0. 


08±0. 


16 


21±105 


0.2±0.02 


32±5 


J0624-45 





28±0. 


19 


19±52 


0.39±0.01 


352±5 


J0651+47 


0. 


14±0. 


05 


336±13 


0.19±0.013 


319±4 


J0847-15 





27±0. 


05 


146±10 


0.23±0.015 


140±4 


J0915+04 


0. 


14±0. 


15 


284±84 


0.097±0.018 


294±11 


J0921-21 


0. 


98±0. 


15 


163±10 


0.93±0.113 


164±1 


J1425-36 


0. 


53±0. 


10 


204±7 


0.52±0.03 


209±3 


J1753-65 





36±0. 


09 


178±24 


0.33±0.04 


189±13 



and J — K for the L dwarf sequence in the Hyades and Ursa Major 
moving groups and the Pleiades, Upper Scorpius and Alpha Per- 
sei open star clusters. This allowed a photometric relationship for 
estimating the age of any field dwarf to be derived. 

Using the new objects presented here and in Paper I 
jjameson et alj2008ah we are able to refine the relationship derived 
in jjameson et alj|2008bl) for the Ursa Major moving group. Previ- 
ously, this relationship (which takes the form J— K=m x Mk+c, in 



the MKO system) had a gradient (m)=2.88 and c=11.22. This was 
only based on the 2 brown dwarfs in the L dwarf sequence from 
iBannister & Jameson! d2007l) . and was obviously inco rrect. The se- 
quence shown in Figure 2 of Ijameson eT al. (2008b) crossed that 
for the Hyades, and the gradient of 2.88, did not fit, with the gra- 
dients of the other clusters, which had approximately parallel se- 
quences, all with gradients of ~ 1 .98, the value that was suggested 
by the authors as being more appropriate. Using our new L dwarfs, 



Proper motions of field L and T dwarfs 

Table 4. Name, fj, from Caballer^ J2007I) . 9 from lCaballerel d2007t) . jtt, 6 for all the L and T dwarfs common with lCaballeriil fe007l) . 
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Name fi a cos& (Caballero) fig (Caballero) fi a cos8 fig 

2MASS masyr -1 



J0255-47 


1060±50 


-630±50 


1052.88 ± 11.17 


-546.54±6.17 


J0445-30 


167±12 


-424±12 


158.07 ±9.33 


-402.39±5.36 


J0451-34 


94±17 


114±16 


76.34 ± -8.05 


166.66±-8.01 


J07 19-50 


140±30 


-10±30 


199.11 ± 20.49 


-46.44±13.78 


J0847-15 


-130±160 


-20±180 


149.07± 16.12 


-177.78 ±15.82 


J0909-07 


-280±190 


110±180 


-174.53± 14.89 


39.70± 16.48 


J0921-21 


100±60 


-900±60 


260.71± 15.59 


-900.91± 13.20 




Figure 1. Mk, J-K colour magnitude diagram for the Hyades moving group. The cluster members members identified bv lHogan et a l. (2008) ar e plot- 
ted as filled squares. All o f the objects that were previously selected as moving group members are marked as filled diamonds Ijameson et alj l2008a; 
Bannister & Jameson 2007). The selected members are marked by a box for objects from the SofI data and by circles for the WFCAM objects. The er- 
rors are poissonion an d from the photometry only. The solid and dashed lines represent the single star (solid line) and binary (dotted line) cluster sequences as 
shown in lHogan et a?] <2008l) . 

Table 5. Name, spectral type, J, H, K magnitudes, A8, d mg /d sp and d sp for the potential Hyades moving group members discussed.Where two spectral 
types have been given, they are in the order of optical spectral type, infrared spectral type. 



Name 


spt 


J 


H 


K 


A8 
















O 


pc 


pc 


J0131+38 


L4 


14.68± 0.03 


13.70± 0.03 


13.05± 0.03 


12.18±1.93 


93.15 


1.19 


J0141+18 


L1/L4 


13.88± 0.03 


13.03 ±0.02 


12.49± 0.03 


12.65±2.21 


94.33 


0.96 


J0205+12 


L5 


15.68± 0.06 


14.45± 0.05 


13.67±0.04 


9.19±1.79 


91.28 


0.93 


J02081+25 


LI 


13.99± 0.03 


13.11±0.03 


12.59± 0.03 


12.19±2.47 


93.72 


1.01 


J0357-06 


LO 


15.95± 0.08 


15.06± 0.09 


14.60± 0.09 


5.01±10.67 


78.52 


1.02 


J0624-45 


L5 


14.48± 0.03 


13.34± 0.03 


12.60± 0.02 


8.69± 5.41 


15.41 


1.27 


J1928-43 


L5 


15.20± 0.04 


14.13±0.04 


13.46± 0.04 


6.70± 3.74 


21.46 


1.04 



8 S. L. Casewell et al. 



and those f ound by Jameson et al. J2008al) . we used the colour con- 
versions o f Steph ens & Leggettl Y2004I) to recalculate the relation- 
ship on the MKO system. Our new values are m=2.0746±0.281, 
c=7.92052±0.4481, which is more in keeping with the values for 
the other clusters. The relationship in the 2MASS colour system 
is plotted on Figure [2] as w ell as the sequence as defined by the 
Banni ster & Jamesonl (2007) dwarfs. 



Pleiades 

The Ple iades cluster is 125 Myr old and is situ ated at a distance of 
130 pc dStauffer. Schultz & Kirkpatrickiri998f) . As a cluster it has 
been stu died in depth and has been found to contain many brown 
dwarf s dCasewell et alj 120071 ; lLodieu et all l2007bl : | Bihai n et al.l 
l2006r . iMoraux et alj 120031) . The Pleiades moving group has a 
conve rgent point of 85.04°±3.67, -39.11°±6.92 dMadsen et al] 
2002). This convergent point is very close to that of many other 
moving groups such as Alph a Persei (96° ,78 ± 1 .96, -23°.27±3.67; 
iMadsen et al.ll2002l. 50 Myr; [Lvnga. dll 19871) . Tucana/Horologium 
(30 Mvn lZuckerman & Song||2004l) and the AB Dor moving group 
(50 Mvn lZuckerman & Song|l2004l) (see lZuckerman & Song||2004! 
for a review), and it has been th eorised that many of these moving 
groups have a common origin dOrtega et alj|2007l) . Thirteen new 
candidate members were found using the moving group method. 
6 objects with declinations <-30° and 7 objects with declinations 
>-30° (Figure [3] Table |7](. As with the Hyades and Ursa Major 
clusters, the Pleiades is old enough to expect that some mass seg- 
regation has occurred, and thus it is not unreasonable to search the 
whole sky for members of the moving group. This is not the case 
however for many of the younger, southern moving groups. 
The new moving group members are detailed in Table[7] 



Other moving groups 

Many of the southern moving groups have similar convergent 
points and velocities. To determine if any of our southern dwarfs 
are members of these moving groups, we have used the moving 
group method as for the Hyades, Ursa Major and Pleiades mov- 
ing groups, b ut have then used the is ochrone for Upper Scorpius as 
developed by Ijameson et alj d2008bl) . This can be then used as an 
age indicator for the younger clusters. If the selected dwarfs fall on 
or near the isochrone, then they are young (age < 10 Myr) and are 
considered candidate members. Radial velocity measurements are 
needed to confirm the membership of these objects however. 

Simply by using the moving group method, we have found 
<10 candidate members of the TW Hydra, Tucana/Horlogium, 
Beta Pictoris, AB Doradus and 77 Chamaeleon moving groups. Be- 
caus e these clusters all have si milar convergent points and veloci- 
ties dZuckerman & Song|2004h some of the candidate members are 
found in more than one cluster. 

When plotted on the Mk , J — K colour magnitude diagram, 
using [Stephens & Leggettl (2004) to convert the colours into the 
MKO system, with the Upper Scorpius and Alpha Perseus cluster 
isochrones from Jame son et al. (2008b), all of the candidate mem- 
bers sit lower then Alpha Per, indicating that these dwarfs cannot 
be moving group members at the calculated distances. 



CONCLUSIONS 



This paper continues the work presented in ljameson et al. (2008a), 
which presented proper motions of 143 L and T dwarfs. This paper 



presents a further 126 proper motions. Thus the large majority of 
field L and T dwarfs discovered by 2MASS, DENIS and the SDSS 
now have known proper motions. From these data we find a further 
2 wide binary L dwarfs, both with M dwarf companions. A further 3 
high velocity L dwarfs have been discovered, which we assume are 
old thick disc L dwarfs. Finally, we find 7 more potential members 
of the Hyades moving group, 4 members of the Ursa Major mov- 
ing group and 13 potential members of the Pleiades moving group. 
We have found no members of the young southern moving groups, 
TW Hydra, Tucana/Horologium, Beta Pictoris, AB Doradus or rj 
Chamaeleon. We have also used these new members of the Ursa 
Major moving gro up to refine the L dwar f sequence for the group 
that was defined bv ljameson et alj d2008bl) . 
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Figur e 2. Mk, J-K colour magnitude diagram for the Ursa Major moving group. The cluster members members identified by Jameson et al. 1 2008a) 
and iBannister & Ja meson 1 2007) are marked by filled diamonds. The selected members are marked by a box for objects from the SofI data and by filled 
circles for th e WFCAM objects. The errors are poissonion and from the photometry only. The solid line indicates a possible single star sequence from 
Bannister & Jameson (2007). The straight line fit to the new L dwarf sequence is shown by a dotted line and the dashed line represents what we believe to be 
the turnaround of the sequence. 

Table 6. Name, spectral type, J, H, K magnitudes, A8, d mg /d ap and d sp for the potential Ursa Major moving g roup members d iscussed. Where two spectral 
types have been given, they are in the order of optical spectral type, infrared spectral type.J0920+35 is a binary 4Reid et alj200lh . discovered using HST. Is 
suspected to be an equal mass binary. 



Name spt J H K A9 d sp mgld. 



J02 18-31 


L3 


14.73±0.04 


13.81 ±0.04 


13.15±0.03 


6.29± 5.14 


25.85 


0.86 


J03 10-27 


L5 


15.80± 0.07 


14.66± 0.05 


13.96± 0.06 


1.48 ±7.36 


28.24 


0.80 


J08 15+45 


LI 


16.06± 0.08 


15.23±0.09 


14.81± 0.10 


12.04± 15.89 


64.88 


1.09 


J0920+35 


L6.5/T0 


15.63± 0.06 


14.67± 0.06 


13.98± 0.06 


5.30± 2.96 


19.06 


0.79 



Table 7. Name, spectral type, J, H, K magnitudes, A8, d mg /d sp and d sp for the potential Pleiades moving group members discussed.Where two spectral 
types have been given, they are in the order of optical spectral type, infrared spectral type. 



Name 


spt 


J 


H 


K 


A8 

O 


flap 
pc 




J0032-44 


L0 


14.78± 0.03 


13.86± 0.03 


13.27± 0.04 


13.71=1= 2.51 


40.70 


0.86 


J0058-06 


L0 


14.31 ±0.03 


13.44± 0.03 


12.90 ±0.03 


4.83±5.19 


32.85 


0.99 


J01 17-34 


L2 


15.18± 0.03 


14.20± 0.04 


13.49± 0.04 


4.84± 4.28 


37.58 


1.18 


JO 125-34 


L2 


15.52± 0.05 


14.47± 0.05 


13.90± 0.05 


18.82± 10.14 


44.03 


0.90 


J0 144-07 


L5 


14.20± 0.03 


13.01±0.03 


12.27± 0.02 


13.87± 2.28 


13.49 


1.02 


J0208+27 


L5 


15.71±0.06 


14.56± 0.06 


13.87± 0.05 


15.56± 3.60 


27.21 


0.903 


J0236+00 


L6/L6.5 


16.10± 0.08 


15.27± 0.07 


14.67 ±0.09 


8.13± 3.58 


26.22 


1.00 


J03 16-28 


L0 


14.57± 0.04 


13.77± 0.03 


13.11±0.03 


4.55± 7.30 


37.02 


1.17 


J0357-44 


LO 


14.37 ±0.03 


13.53±0.03 


12.91 ±0.03 


4.12± 6.85 


33.71 


0.99 


J0409+21 


L3 


15.51± 0.05 


14.50± 0.05 


13.85± 0.05 


16.18± 4.55 


37.03 


0.94 


J 1425-36 


L5 


13.74 ±0.03 


12.57± 0.02 


11.81±0.03 


6.23± 2.76 


11.00 


1.11 


J 1928-43 


L5 


15.20 ±0.04 


14.13±0.04 


13.46± 0.04 


3.80± 3.74 


21.46 


1.05 


J1936-55 


L5 


14.49 ±0.04 


13.63±0.03 


13.05± 0.03 


15.30± 4.84 


15.46 


1.17 
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Figure 3 . Mk , J-K colour m agnitude dia gram for the Pleiades moving group. The cluster members members identified by Casewell et al. 12007), Lodieu et al. 
1 2007b), Moraux et al. (2003) and Bihain et al. (2006) are plotted as filled squares. All of the objects that were selected as moving group members are marked 
as filled diamonds IJameson e t al. 2008a). The selected members are marked by a box for objects from the SofI data and by filled circles for the WFCAM 
objects. The errors are poissonion and from the photometry only. 
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